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1. 

MOBILE DATA CENTER 

RELATED APPLICATION DATA 

This application is a continuation-in-part application of 
U.S. application Ser. No. 13/859,353 filed Apr. 9, 2013 and 
titled “A Low Power, High Density Server and Portable 
Device for use with Same,” which claims the benefit of U.S. 
Application Ser. No. 61/622,301, filed Apr. 10, 2012, each of 
which is hereby incorporated by reference herein in their 
entirety. 

FIELD OF THE INVENTION 

The present invention relates to portable computing sys 
tems and in particular to a mobile data center. 

BACKGROUND 

Computers have historically been large in size based on the 
components required for providing sufficient computing 
capabilities, such as mainframe computers. With the advent 
of personal computers, computers which once would fill the 
size of a room were able to be reduced in size so as to be 
contained within a single desktop device. However, desktop 
computers which require a large tower to house the process 
ing components, a monitor, and keyboard are not conducive 
to being taken from place to place. Instead, laptop computers 
were developed to contain the computer processing capabili 
ties, monitor, and keyboard within a smaller unitary package, 
in order to allow transport from place to place. However, 
laptop computers are still fairly large in size and also sacrifice 
quality as compared to desktop computers. Moreover, desk 
top, laptop, and mainframe computers all Suffer from being 
Susceptible to data corruption from viruses or worms, and 
also to data theft from hackers. While computers need to be 
immune to these threats, they also need to be portable and 
convenient to use easily almost anywhere. 

There is a need for a computing system that is portable, can 
be used in a number of different applications, and protects 
sensitive information. The present invention provides a com 
puting system that satisfies these needs and provides addi 
tional advantages. 

SUMMARY OF THE DISCLOSURE 

In a first exemplary aspecta readily mobile deployable data 
center (DDC) is described that is capable of being transported 
by hand, the mobile DDC comprising a secure carrying case 
including a top portion and a bottom portion; at least one 
reader removably disposed within the bottom portion, 
wherein the at least one reader, when disposed in the bottom 
portion, provides a slot having at least one connector disposed 
therein; a portable computing device having a processor and 
removably coupled to the at least one connector, the portable 
computing device being disposed, when coupled to the at 
least one connector, within the slot so as to have its major 
plane parallel to the major plane of the at least one reader, and 
at least one power Supply removably disposed in the bottom 
portion and electronically coupled to the at least one reader 
and the portable computing device. 

In another exemplary aspect, a readily mobile DDC com 
prises a hand held carrying case having a top portion and a 
bottom portion, wherein the bottom portion includes a plu 
rality of interfaces extending through a sidewall of the bottom 
portion, and wherein when the top portion and the bottom 
portion are coupled together the hand held carrying case is 
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2 
impregnable by liquids and dust; a plurality of readers remov 
ably disposed within the bottom portion, wherein each of the 
plurality of readers are disposed with the bottom portion such 
that a slot is formed between adjacent ones of the plurality of 
readers; and a plurality of portable computing devices sized 
and configured to be removably coupled with a corresponding 
respective one of the plurality of readers within the slot 
formed between adjacent ones of the plurality of readers. 

In yet another exemplary aspect, a method of preventing 
faults in a mobile data center is described, the method com 
prising providing a plurality of readers and a plurality of 
portable computing devices electronically coupled to corre 
sponding respective ones of the plurality of readers, wherein 
each of the plurality of portable computing devices reside in 
a slot created by adjacent ones of the plurality of readers: 
selecting ones of the plurality of readers and/or plurality of 
portable computing devices to perform instructions related to 
computing functions; identifying ones of the plurality of 
readers and/or plurality of portable computing devices that 
are not adequately performing the instructions; and rerouting 
the instructions to other ones of the plurality of readers and/or 
plurality of portable computing devices that are capable of 
adequately performing the instructions based on the identi 
fying. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For the purpose of illustrating the invention, the drawings 
show aspects of one or more embodiments of the invention. 
However, it should be understood that the present invention is 
not limited to the precise arrangements and instrumentalities 
shown in the drawings, wherein: 

FIG. 1 is a perspective view of an embodiment of a portable 
computer according to the present invention; 

FIG. 2 is a perspective view of another embodiment of a 
portable computer according to the present invention; 

FIG. 3 is a perspective view of another embodiment of a 
portable computer according to the present invention; 

FIG. 4 is a perspective view of an embodiment of a com 
puting system according to the present invention; 

FIG. 5 is a perspective view of an embodiment of a com 
puting system according to the present invention; 

FIG. 6 is a perspective view of another embodiment of a 
computing system according to the present invention; 

FIG. 7 is a perspective view of another embodiment of a 
computing system according to the present invention; 

FIG. 8 is a perspective view of various embodiments of a 
portable computer reader according to the present invention; 

FIG. 9 is a perspective view of another embodiment of a 
portable computer according to the present invention; 

FIG. 10 is an exploded view of the portable computer 
shown in FIG. 9; 

FIG. 11 is a prior art industry standard server; 
FIG. 12A is a plan view of a high density server according 

to an embodiment of the present invention; 
FIG.12B is another plan view of an alternative high density 

server according to an embodiment of the present invention; 
FIG. 12C is yet another plan view of an alternative high 

density server according to an embodiment of the present 
invention; 

FIG. 13 is a perspective view of a shelf for a high density 
server according to an embodiment of the present invention; 

FIG. 14 is a perspective view of a drawer for a high density 
server according to an embodiment of the present invention; 

FIG. 15 is a perspective view of multiple drawers inserted 
into a shelf for a high density server; 
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FIG.16 is another perspective view of a high density server 
according to an embodiment of the present invention; 

FIG. 17 is a perspective view of a portable mobile server 
according to an embodiment of the present invention; 

FIG. 18 is another perspective view of a portable mobile 5 
server according to an embodiment of the present invention; 

FIG. 19 is a plan view of a reader according to an embodi 
ment of the present invention; and 

FIG.20 is a plan view of a portion of the inside of a portable 
mobile server according to an embodiment of the present 10 
invention. 

DETAILED DESCRIPTION 

The following embodiments of the invention may be 15 
implemented using hardware or software or any combination 
of the two where desired. 
As described in more detail below, a high density server 

(HDS) includes a plurality of portable devices, such as the 
portable computer described herein, which may be referred to 20 
as a “Pocket PCVersions of the portable computer, comput 
ing system, and method of using same are shown and 
described in Applicant's U.S. Pat. No. 7,533,408, which is 
incorporated by reference for its discussion of the same. 
Versions of the computer readers and method of using same 25 
are described in Applicant's U.S. Pat. No. 7,516,484, which is 
also incorporated by reference for its discussion of the same. 
Applicant's U.S. Pat. No. 7,472.275, also describes various 
embodiments of a portable computer, computing system, and 
method, and is incorporated by reference for its discussion of 30 
the same. 

Turning now to a discussion of the portable computers and 
portable computer readers that work in conjunction with the 
portable computers, in FIGS. 1-3 there are first illustrated 
several portable computers according to different embodi- 35 
ments. In general, the portable computer comprises a card, 
preferably the size of a credit card, so as to be easily carried in 
one's pocket or wallet. FIGS. 4-7, and 19 illustrate embodi 
ments of at portable computer reader, also referred to herein 
as a “reader', which is described in more detail below. The 40 
portable computer readers may comprise a main docking 
station that is used to interact with the portable computer, 
Such as, but not limited to, a computer keyboard and monitor, 
phone, or cell phone. Any of the portable computer readers 
may also include a card reader and/or a biometric reader, as 45 
described in more detail below. 

In one embodiment, the portable computer is hand-held, 
transferable, removable, and portable. As shown in FIG. 1, in 
one embodiment (“Portable Computer 'A'), the portable 
computer is a card with a CPU, reader contacts, and memory. 50 
As shown in FIG. 3 (“Portable Computer “C”), in another 
embodiment, the computer may comprise only a memory and 
reader contacts. All of the components shown in FIGS. 1 and 
3 may be on a surface of the card, preferably, embedded 
thereon, or may be internally within the card. The cards have 55 
embedded integrated circuits which can process information. 
This implies that the computer can receive input which is 
processed by way of the ICC applications—and delivered 
as an output. 
The card may be of any desired size and thickness, which 60 

may also be attributed to desired capabilities and technolo 
gies used, such as memory/storage requirements. Dimen 
sions are normally credit card size. The card may meet ID-1 of 
ISO/IEC 7810 standard, which defines card size as 85.60x 
53.98 mm. Thus, the card is generally no larger than approxi- 65 
mately 90 mm by 60 mm and no greater than approximately 
8 mm thick. The card may be other sizes such as ID-000 

4 
which is 25x15 mm. The card may be about 0.76 mm thick. 
The card may also have at least one means for attaching the 
card to a rope, chain, string, etc. for easy transportation. Such 
means may be a hole or opening in the card or a hook or 
fastenerattached to the card. 
As shown in FIG. 2 (“Dual Layer Portable Computer “B”), 

in one embodiment, the computer comprises at least two 
cards connected. Preferably, the cards are stacked one on top 
of the other but may be connected in other ways. The cards 
may be credit card sized, as described above. The cards may 
be stacked directly on top of one another or there may be a 
space between that may hold computing components. The top 
card may comprise a controller, CPU, and GPS and a female 
connector on an edge. It may also comprise additional ele 
ments such as a GPS chip, processor, RFID crypto memory, 
logic element, specialized reader contact, controller, micro 
processor, and means for interacting with the portable com 
puter readers, such as pins, USB, etc. The bottom card may 
comprise all memory. It would be understood that the cards 
may comprise different elements than shown. In another 
embodiment, shown in FIGS.9 and 10, the portable computer 
contains its computing components within a housing so that 
the physical components are not easily removable from the 
portable computer. In this embodiment, the computer is pref 
erably a box or rectangular prism but may take other shapes. 
The portable computer may take otherforms larger or Smaller 
than a credit card, for example, a compact disc, cell phone, 
PDA, Smartphone, etc. Either card may also have at least one 
means for attaching the card to a rope, chain, string, etc. for 
easy transportation. Such means may be a hole or opening in 
the case or a hook or fastenerattached to the card. 

Regardless of the form of the computer, in the embodi 
ments shown in FIGS. 1 and 2, the portable computer may 
contain all of the components of a fully functional, conven 
tional general purpose computer but, generally, is without 
means for interacting with the computer, as described below. 
"General purpose computer means that the computer con 
tains sufficient hardware and software that will enable a user 
to do many different things with the computer Such as type 
documents, send e-mail, browse the Internet, and play games. 
In the embodiment shown in FIG. 3, the portable computer 
comprises only a memory and ISO 7816 reader contacts for 
connecting to the portable computer readers. 
As shown, at the least, the portable computer's components 

include a main or primary memory and a connector for con 
necting to a reader. The connector may be a female connector 
for receiving pins. The connector may be comprised of a grid 
of conductive targets on a printed circuit board (see e.g., 
FIGS. 9 and 10). The targets may be coated with a non 
corrosive plating to prevent excessive wear on the targets 
from repeated contact with the connector of the reader. The 
reader may comprise the connector body so that the portable 
computer need only comprise a pattern of plated, copper pads 
to complete the electrical connection to the reader. The por 
table computer connector may be gold plated. 
As provided above, the portable computer may comprise at 

least one storage component such as memory. Two classes of 
Solid State memory (i.e., hard drive-type storage) may be 
available. The memory may be a multi-level cell and a single 
level cell. The storage component may also be volatile 
memory. The Volatile memory may be a dynamic random 
access memory. The dynamic random access memory may be 
DDR2. The DDR2 memory may support processors of speeds 
of about 400 MHz and about 533 MHz. In another exemplary 
embodiment, the dynamic random access memory is DDR3 
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and may support speeds up to and exceeding 1066 MHz. In 
one embodiment, the portable computer comprises both Vola 
tile and Solid state memory. 
A controller may be incorporated into the portable com 

puter to increase the transfer rate. The portable computer may 
also comprise a dynamic memory. A central processing unit 
(“CPU) may reside in the card or the portable computer 
reader. For example, where minimal processing capabilities 
may be required, the CPU may readily be accommodated 
within the computer card. In addition, in embodiments where 
significant processing capabilities are desired, a larger-sized 
CPU may be preferred, which may be easier to accommodate 
by locating the CPU in the portable computer reader, such as 
in the keyboard and/or monitor. Alternatively, the CPU may 
be located in the computer reader, as described below. 

The CPU is preferably a microprocessor. The CPU, pref 
erably, is designed for portability. As such, it may include 800 
MHz of speed so that it uses less power, for example, 0.65 
watts and is built to run without active cooling Such as a fan. 
Such a processor may be an "ATOM processor from 
INTEL(R). The ATOM processors used may be the Z500, 
Z510, Z520, Z530, and Z540 and subsequent versions. The 
processor may be available in a 441 pin FCBGA package. The 
processor may be procured in bare die form and placed as a 
“flip chip’. The combined die-solder package will reduce the 
processor height to about 0.48 mm. A System Controller Hub 
may be available in a 1249 pin flip chip ball grid array 
(FCBFA) package with a height about 2.1 mm. Reducing the 
package to a bare die leaves a vertical height of about 0.9 mm. 
The main memory is accessible to the CPU. In one embodi 
ment, there are levels of storage and the primary storage is 
accessible only to the CPU. The primary storage may com 
prise processor registers and cache, ROM, as well as BIOS, 
RAM, magnetic or optical storage. The primary memory may 
be volatile or non-volatile. The portable computer may also 
have a non-volatile, read-write, secondary storage, which 
may not be readable by the CPU. Secondary storage may 
comprise a hard drive or optical storage devices, such as CD 
and DVD drives, flash memory (e.g. USB sticks or keys), 
floppy disks, magnetic tape, paper tape, standalone RAM 
disks, and ZIP drives. Preferably, the secondary storage is 
formatted according to a file system format. Where the por 
table computer is desired to be particularly Small, it may not 
contain a hard drive. Rather, it may contain only ROM and/or 
RAM, wherein the RAM may be a flash drive. 

Loaded onto the memory, preferably, onto the RAM, is 
Software that is executed in the central processing unit. Such 
Software may include application software Such as word pro 
cessors, system Software such as operating systems, which 
interface with hardware to provide the necessary services for 
application Software, and middleware which controls and 
coordinates distributed systems. The applications may also 
include control applications. Control applications enable the 
portable computer to generate control signals interpretable by 
the portable computer reader, which is explained in more 
detail below. Control applications may generate a user inter 
face on a display of the portable computer reader and receive 
user inputs into the portable computer readerby means of the 
input/output devices in the portable computer reader, which 
are shown in FIGS. 4-7, and 19 and described below. The 
control applications translate the user inputs into control sig 
nals provided to the portable computer reader. 
The system software may include device drivers, diagnos 

tic tools, servers, windowing systems, and utilities. In one 
embodiment, the portable computer comprises the hardware 
necessary to run the aforementioned software. In other 
embodiments, this hardware is a part of the portable computer 
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6 
reader. Application Software may include business Software, 
educational Software, medical Software, databases, and word 
processing Software and computer games. The Software 
includes an operating system such as Microsoft Windows(R or 
Windows Mobile, NetBSD, Mac OS X, Linux, Palm OS, or 
Windows Mobile. Where the processor is an ATOMTM pro 
cessor, the portable computer may support Mac OS X. The 
operating system may be capable of using the TCP/IP net 
working protocols and have a graphical interface and device 
drivers. The operating system may be placed on the portable 
computer by the manufacturer or later downloaded by the 
user. Synchronization can be performed using the operating 
systems intrinsic tools. This will transfer user parameters, 
data files, e-mail settings, etc. to the portable computer. The 
capacity and speed of each core unit can be made compatible 
with the state-of-the-art computer science as with the enclo 
Sures used. 
The portable computer may also comprise, but is not lim 

ited to, various activation means, a video display controller, 
SCSI controller, video card, a graphics processing unit, 
graphics card, graphics chip, Sound card, Sound interface Such 
as an AC97 interface, Sound producing means, input/output 
controller means, PCMCIA controller, a graphics controller, 
and a serial controller, a power source, which may include an 
electrical transformer that regulates the electricity used by the 
computer and means for communication with outside sources 
of data and information. Preferably, the aforementioned com 
ponents (CPU, RAM, hard drives, etc.) are attached to a 
motherboard. The motherboard or circuit board may be a 
printed circuit board comprising a plurality of Stacks. In one 
embodiment, the printed circuit board is an 8 layer stackup. 
The PCB may be about 0.075 mm in width. Optimal trace 
impedance for high-speed traces; e.g., memory and front-side 
bus, USB, LVDS, etc. is about 50'S) to about 100'S2. With a 
per-layer thickness of about 0.11 mm, the overall stack-up 
thickness of the portable computer may be about 0.77 mm. 
The motherboard may also include a PCI or a planar device 
for attaching peripheral devices to the motherboard or devices 
located on or in the portable computer reader. All of the 
aforementioned components (CPU, RAM, hard drives, etc.) 
may be attached to a motherboard. The motherboard may be 
within the portable computer or may be within the portable 
computer reader. 
The portable computer may also comprise a GPS chip, a 

specialized reader contact, a logic element, a Smart card 
device, and/or RFID crypto memory. The specialized reader 
contact is the interface to the ports/card readers specialized 
readers. It may utilize ISO-7816 pattern locations for inter 
face to the single chip Smart card microprocessor, and 
AFNOR pattern locations for interface to the logic element. 
The logic element acts as the “policeman' of the card. It 
directs message traffic and interrogates readers and secure 
keys to allow access to the compartmentalized data contained 
in the flash memory. This device may interact with the Smart 
card chip and the GPS device over SPI communication links. 
Only if the correct security is met will data access be allowed. 
The RFID crypto memory may comprise an ISO 14443 com 
pliant contact-less RFID. This allows for expanded use of the 
card in proximity ID applications. For example, the portable 
computer may communicate with the reader in a contactless 
manner, via the RFID. The subsystem is powered up in the 
presence of an ISO 14443 compliant reader (or, the portable 
computer reader could be such a reader). Limited duplicate 
data is stored in encrypted form in CryptoRF memory for 
access by RFID systems employing the standard protocol. 
The Smart card device is a specifically designed secure micro 
controller targeted for the existing Smart card market, such as 
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produced by ATMEL. The device runs specific application 
Software that allows for standard Smartcard, javacard, and 
secure partitioning control. 
To provide a suitably fast boot scenario; e.g., about 15 

seconds boot time, the portable computer may use a technique 
to accelerate startup time. When instructed to shut down, the 
portable computer may save the contents of its Volatile 
memory to flash in a hibernation process. This process is 
Supported in Windows operating systems, as an example. To 
restart, the portable computer needs only to reload the con 
tents of its memory, a process which generally takes less than 
about 10 seconds. 
Any version of the portable computer may be encased in a 

housing. FIGS.9 and 10 show the embodiment of the portable 
computer 10 comprised of a printed circuit board 12 having 
an eight (8) stack-up configuration. Even though an eight 
stack-up configuration is shown, more or less Stack-ups may 
be used. The portable computer is encased in a rigid housing 
14. As shown in FIG. 10, the rigid housing 14 “sandwiches' 
the printed circuitboard 12 and electronic components within 
two casing portions 16, 18. As explained below, the printed 
circuit board (or any portion thereof) may be coated with at 
least one coating 24. Such as the housing shown in FIG. 10. 
The casing portions 16, 18 may be comprised of virtually any 
rigid material. The casing portions 16, 18 may be thermally 
conductive. In one embodiment, the casing portions 16, 18 are 
metal. The casing portions 16, 18 are attached to form a 
version of the portable computer, which is shown in FIG. 9. 
As shown in FIG.9, at least one of the casing portions 16, 18 
may have at least one opening or window 20. This opening or 
window 20 exposes electrical connectors 22 of the portable 
computer 10, which allow the portable computer 10 to be 
connected to and interact with at least one reader (not shown). 
These connectors may be a grid of conductive targets. In the 
version of the portable computer shown in FIG.9, the opening 
20 is in the upper casing portion 16; however, it may be in the 
lower casing portion 18, on a side, etc. The casing may also 
have at least one means for attaching the casing to a rope, 
chain, string, etc. for easy transportation. Such means may be 
a hole or opening in the case or a hook or fastenerattached to 
the casing. In an exemplary embodiment, the encased por 
table computer 10 has length L1,width W1 and height H1. L1 
may be about 50 mm to about 200 mm. In another exemplary 
embodiment, W1 may be about 25 mm to about 100 mm and 
H1 may be about 1 mm to about 20 mm. In yet another 
embodiment, L1 is about 80 mm, W1 is about 50 mm and H1 
is about 4.5 mm. In a further embodiment, L1 may be about 
82.55 mm. In another further embodiment, W1 may be about 
51.52 mm and H1 may be about 4.41 mm. 
The embedded integrated circuits and other electronic 

components on any version of the portable computer may be 
coated with at least one coating. The coating should at least 
Substantially cover the entire integrated circuits (or any single 
integrated circuit or portion thereof) and may be applied to 
both sides of a printed circuit board or multiple sides com 
prising integrated circuits and chips. The coating is com 
prised of a material that protects the integrated circuits from 
damage, for example, from water damage or from physical 
contact with objects that may damage the circuits. The coat 
ing should protect the electronic assembly or integrated cir 
cuit from damage due to contamination, moisture, fungus, 
dust, and corrosion caused by harsh or extreme environments, 
etc. The coating material should also protect the integrity of 
the integrated circuit components (i.e., from tampering or 
improper accessing of stored data); for example, by hindering 
or preventing reverse engineering or removal of any circuit 
components. In particular, an epoxy coating may make the 
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8 
integrated circuit components or electrical equipment brittle 
so that any attempt to remove or tamper with the components 
would break or shatter the coated components. A laminate 
material may also be utilized. 
The coating material should also protect the portable com 

puter from damage from rough handling, installation, or 
reduction of mechanical and thermal stress. The coating may 
be a protective non-conductive dielectric layer that is applied 
onto the printed circuit board assembly. The coating may be 
substantially clear or it may be substantially or partially 
opaque. The coating may be hard or may have a rubbery or 
slightly rubbery texture. The coating may provide at least 
Some thermal conductivity from the integrated circuits or 
electronic components. Where the coating is electrically insu 
lating, thermally conductive elements, such as metals or 
semi-conductors, may be included in the coatings to dissipate 
thermal energy. In addition, channels, openings, holes, etc. in 
the coatings may be provided to dissipate heat. Coatings that 
may be Suitable include silicone, epoxy, acrylic, urethane, 
and ParaXylene, as examples. Where an epoxy coating is 
used, the coating may disperse heat generated by the proces 
Sor to thermally-conductive casing portions, where the heat 
may be dissipated via a chimney in the casing. Thus, in one 
embodiment, epoxy and a thermally conductive, for example, 
metal, casing, provide protection of and heat dissipation from 
the portable computer. 

In addition, any version of the portable computer may 
include security information in the software. The security 
information allows only authorized users to access certain 
information on the computer. Access information may 
include personal identification numbers, security questions, 
passwords, etc. The portable computer may also contain 
stored or baseline biometric information such as height, 
weight, blood type, Voice and retinal patterns, fingerprints, 
pulse rate, etc. The portable computer or reader may comprise 
a Trusted Platform Module (TPM) chip, which will encrypt 
and encode both data files and software. Contents of the 
computer may not be accessible without a user providing 
matching biometric information, such as a fingerprint. Pref 
erably, the portable computer reader or computer would com 
prise means for reading the biometric information. Such 
means include, but are not limited to, a pulse reader, finger 
print reader, retinal scanner, Voice recognition recorder, etc. 
For example, the system may include biometric mice as an 
input, which includes an integrated fingerprint reader eitherin 
the receiver or the mouse. Such biometric information, read 
ers, storage means etc., are disclosed in Applicant's U.S. Pat. 
No. 7,500,107, the contents of which are incorporated by 
reference herein. 
The portable computer may also contain at least one sensor 

configured to detect the portable computer's location and 
when the portable computer has left a specified area. The 
sensor may be embedded or otherwise attached to the epoxy, 
or provided at any other desired location in?on the portable 
computer. In particular, the sensor may be configured to track 
the position of the portable computer within a designated 
area. Such a sensor may cooperate with a tracking device. For 
example, the sensor may contain at least two parts. One is an 
integrated circuit for storing and processing information, 
modulating and demodulating a signal, for example, a radio 
frequency signal, and other specialized functions. The second 
is an antenna for receiving and transmitting the signal. Such a 
sensor may be a radio frequency identification (RFID) tag and 
the tracking device may be an RFID reader. The RFID tag 
may be “active' or “passive'. The RFID tag may contain 
identifying information, Such as the owner of the portable 
computer, serial number of certain parts, etc. The RFID 
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reader comprises a module (transmitter and receiver), a con 
trol unit, and a coupling element (antenna). The RFID reader 
may be part of a portable computer reader or may standalone. 
Communication between the tag and the reader may occur 
wirelessly. In addition, either or both the tag and/or the reader 
may be adapted to emit an audible and/or visual signal, for 
example, when the tag is out of a specified range of the reader 
or when the tag is within a specified position relative to the 
reader. For example, if a user removes the portable computer 
from a designated area, a loud sound may be emitted by the 
portable computer. 

In certain embodiments, the portable computer does not 
contain means for a user to interact directly with the com 
puter. In other embodiments, the portable computer contains 
means for interacting therewith. By interacting directly it is 
meant that a user cannot access the software programs, hard 
ware, or other functionality Such as Sounds, visuals, etc., on 
the portable computer without a portable computer reader, 
which provides the means for accessing the portable com 
puter, as described below. 
As discussed above and as shown in FIGS. 4-7 and 19, such 

means for interacting with the portable computer may include 
a reader, which is preferably an input and output device. Such 
an input/output device may be, for example, a keyboard, 
display, mouse, speakers, etc. In one embodiment, the por 
table computer reader provides the only means for a user to 
interact with or use one or more of the portable computers. 
The portable computer reader is a “shell' without the portable 
computer and, therefore, is inoperable for performing com 
puting functions without the portable computer. Once the 
portable computer is connected to the portable computer 
reader, preferably, in a plug-and-play style, the system 
becomes a fully operational conventional computer capable 
of any known computing operation. When the portable com 
puter is disconnected from the portable computer reader, the 
portable computer reader once again becomes a shell and the 
computer cannot be directly accessed unless re-connected to 
the portable computer reader or another portable computer 
reader. 
As provided above, in one embodiment, the portable com 

puter does not comprise means for a user to interact directly 
with the contents of the computer. For example, as shown in 
FIGS. 1-3, the portable computer does not have a display or 
monitor, a keyboard or keypad, Voice input device, etc. 
Rather, such input devices are included on the portable com 
puter readers. In other embodiments, the portable computer 
may have such input/output devices. For example, in one 
embodiment, the portable computer itself is a cellphone that 
can access the internet via a wireless network. 
The portable computer preferably also has means for con 

necting to any portable computer reader, which means that it 
can be used virtually anywhere. “Connecting refers to being 
attached or in communication with the portable computer 
reader by being affixed to, stored within, or in operable com 
munication with the portable computer reader. As shown in 
FIG. 2, the female connector may include one uniquely con 
figured universal connector portable computer reader that 
mates with or fits against a power connector source or acti 
Vating means in any of the portable computer readers in the 
system. As shown in FIGS. 4-6, the connecting means may 
also include a wireless connection between the portable com 
puter and the portable computer readers. Thus, the portable 
computer may have a wireless transmitter and the portable 
computer readers a receiver, or vice versa. The universal 
connector may be a USB-type connector. Regardless of the 
form of the connector, the connector will be configured to 
connect to every portable computer reader in the system and 
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provide full computing function once connected. The means 
for communicating also provides communication or transfer 
of information over a bus or in a wireless fashion. Preferably, 
the computer and portable computer reader would support 
various wireless protocols including, without limitation, 
3G/4G, WiFi, BluetoothTM, Wymax, etc. For example, a wire 
less chip(s) may be contained on the card and/or portable 
computer reader to accommodate wireless communication 
with other devices or over the internet. 
As provided above, and as shown in FIGS. 4-7 and 19, a 

computing system of the present invention contemplates a 
single portable computer being usable by a plurality of por 
table computer readers. In one embodiment, these portable 
computer readers are located at various locations that are 
spread out from one another so that a user can take his or her 
computer with him or her and use it in remote locations. For 
example, the portable computer readers can include readers 
located at central locations for access by numerous users, 
Such as located in computer centers, libraries, universities, 
internet cafes, and/or hotels, as examples. The main function 
of the portable computer reader is to allow a user to interact 
with the portable computer. In one embodiment, the portable 
computer reader is the only device that will allow a user to 
interact with the computer, which provides additional Secu 
rity. In other embodiments, the reader is configured to interact 
with portable computers other than those in the system. 
As shown in FIGS. 4-7 and 19, generally, the portable 

computer reader comprises a housing. In various embodi 
ments, the housing may be an input/output device itself. How 
ever, in other embodiments, the housing may be standalone— 
i.e., a reader, which must be connected to an input and/or 
output device. The portable computer reader housing may be 
a component of a conventional desktop or laptop computer, 
Such as a keyboard, monitor, tower, mouse, etc. In addition, 
the housing may comprise operating system Support for 
dynamic hardware components and use an un-dock command 
to release drivers, which are no longer needed once the por 
table computer has been detached from a reader. Similarly, 
the portable computer may execute an undock command prior 
to entering hibernation—i.e., when shut down and in the 
processing of being withdrawn from a reader. 
The housing may comprise a power Supply, Ethernet port, 

or WiFi and USB ports. In particular, the housing or readers 
may comprise at least one power generating unit with power 
generation components. The power Supply unit may be con 
figured to convert 100-120 V AC power from the mains to 
usable low-voltage DC power for the internal components of 
the computer. The power generating unit may conform with 
the ATX form factor. The power generating unit may be 
configured to turn on and offusing a signal from the mother 
board, and to provide Support for modern functions such as a 
standby mode. The power generating unit may comprise a PC 
Main power connector for Supplying power to the mother 
board. The power generating unit may also comprise at least 
one ATX12V 4-pin power connector that goes to the mother 
board to supply dedicated power for a processor. The power 
generating unit may also have peripheral power connectors. 
The power generating unit may also have auxiliary power 
connectors such as Serial ATA power connectors: a 5-pin 
connector for components which use SATA power plugs, 
which may supply power at three different voltages: +3.3, +5. 
and +12 volts; and a 6-pin connector—most modern com 
puter power Supplies include 6-pin connectors which are 
generally used for PCI Express graphics cards. The readers 
may comprise at least one electrical interface for transmitting 
power to at least one portable computer and the portable 
computer may comprise an electrical interface for receiving 
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power from at least one reader. The electrical interface of the 
portable computer may be a plurality of gold-plated pads and 
the electrical interface of the reader may be a plurality of pins. 
The electrical interface from the portable computer to the 
readershould provide both high current power connections as 
well as high speed data connections. The connector is con 
figured to hold up despite at least 10,000 connect/disconnect 
cycles. The connector may be a SAMTECTM GFZ style con 
nector, which may have about 100-900 pins. The connector 
body may be connected to the reader, whereupon the portable 
computer connector would need only a pattern of gold-plated 
copper pads. 

Optional items such as CD/DVD/BlueRayTM players could 
be implemented as a USB peripheral or be integrated using a 
high-speed Serial ATA (SATA) interface. In other embodi 
ments, the housing is connected to an input/output device. In 
the embodiment shown in FIGS. 4 and5, the reader comprises 
Substantially all the elements of a conventional desktop com 
puter Such as a keyboard, mouse, display, etc. a display or 
monitor, a keyboard, and a mouse. As shown, it preferably 
does not have a structure that would typically house a hard 
drive because the reader is, preferably, a shell without the 
portable computer. In other words, it does not contain the 
inner workings of a traditional desktop computer but contains 
the unique configuration of the readers of the present inven 
tion that allow the readers to interact with the computer but 
become a shell without the computer. The keyboard and dis 
play may be connected by any means known in the art, includ 
ing a serial bus or wirelessly, for example, by Bluetooth. The 
mouse may be connected by any means, including a USB 
connection. Where the reader is portable, such as a laptop, the 
portable computer and reader may comprise a power note 
book which has a faster CPU and where the readerconnects to 
the portable computer via a SATA interface. 
As also shown in FIGS. 4 and 5, the portable computer 

readers may include a PDA, a cell phone, or a LAN phone. 
Where the reader is a cellphone, the portable computer has a 
SIM card so that a user can download information such as 
phone numbers to the portable computer. Where the reader is 
a cell phone, PDA, etc., it may include a custom application 
providing the interface to the phone that Supports calling, 
SMS, and MMS transactions. In addition, special drivers may 
be included to adapt Windows to small, low-resolution 
screens in some hand-held devices. The reader may also be 
WiFi enabled. Further, the reader may have a SIM card that 
can become a phone. In this embodiment, the input device is 
the keyboard, mouse, or PDA touch screen or the PDA or 
phone's keypad. The output devices are the various displays, 
speakers, etc. 

In the embodiment shown in FIG. 6, the reader appears as 
a traditional laptop-type computer. The input device is the 
keyboard and the output device is the display, speakers, etc. It 
is noted that the structure Supporting the keyboard, in one 
embodiment, does not contain the inner workings of a tradi 
tional laptop but contains the unique configuration of the 
readers of the present invention that allow the readers to 
interact with the computer but become a shell without the 
computer. 

In the embodiment shown in FIG. 7, the reader is a touch 
screen, display, or television. Thus, the screen may be the 
input or output device. Another input/output device may be a 
microphone. The readers may comprise additional input/out 
put devices such as printers, optical drives, speakers, Voice 
recognition hardware, etc. It would be understood that the 
reader may take many different forms, for example, it may be 
a “shell of a CD or DVD player, radio, etc. In other embodi 
ments, a monitor may be eliminated if desired depending on 
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the application and/or other input devices may be utilized 
instead of a keyboard, Such as a touch screen, Voice activated 
input, etc. The portable computer reader may also be rela 
tively stationary or portable, as may be desired. 
The reader may be incorporated into a television (“TV) or 

similar device that will enable the TV to accept the portable 
computer, creating a fully functional computer able to con 
nect to the internet (or other network) via, for example, WiFi 
or Ethernet connection, allowing the user to surf the web, 
watch Internet TV, or conductVideo over IP, as examples. In 
various embodiments, certain of the components of the 
reader, as set forth in the illustrative embodiments above, may 
be utilized to facilitate such incorporation into a TV in a 
cost-effective manner. 
The reader can also be incorporated into a cable set top box 

or similar device to provide the same functionality listed 
above as with the internet television. For example, the video 
out of the reader can be linked to a 2nd (HDMI out to allow 
PIP viewing on TV) or to the video circuitry of the cable box 
allowing the user to switch between cable television and the 
computer (Internet TV. Video over IP, etc). 
A camera may be incorporated onto or otherwise inte 

grated into a television, cable set top box, reader, or other 
device that is in communication with either of these foregoing 
components, to provide additional functionality for use with 
the portable computer. For instance, the portable computer 
may be used for the purpose of providing access to and 
communication over the Internet or any other network, Such 
as via an Internet television or a cable set top box described 
above, or using any other conventional communication 
devices and over any media, Such as over cable, telephone 
lines, and/or any wireless networks, etc. The camera could be 
used for purposes of viewing persons situated in front of the 
camera and which would then be displayed either locally on 
that television or remotely on any other destination television 
reachable over a network. This could be used, for example, as 
a type of video phone to communicate with individuals that 
are at remote locations, or just for use as a monitor to display 
on the television locally. With use of picture-in-picture or split 
screen capability, it would be possible to display the image 
from the camera and one or more other items on different 
parts of the screen at the same time, such as broadcasts, 
Internet access, cable, video, teleprompter, etc. 

In another embodiment (not shown), the reader may be a 
standalone reader. The reader would include at least one 
connector for connecting to a separate input and output 
device. Such a connector may be a USB or SATA connector. 
The standalone reader may also include a power Supply as 
well as a biometric scanner. The standalone reader may also 
comprise VGA, DVI and/or S-Video formats. 
The readers also comprise at least one connector for attach 

ing the portable computer to the reader. In one embodiment, 
the connector is attached to the housing of the portable com 
puter readers. In the embodiments shown in FIGS. 4-7 and 19. 
the connector is within a slot or hole for receiving the portable 
computer. The slot may be located anywhere on the reader, for 
example, on the keyboard, as shown in FIG. 4 or on the 
monitor, as shown in FIG. 5. The portable computer reader 
connector is configured to mate with any of the aforemen 
tioned universal connectors on the portable computer. The 
connector may include a bus as is known in the art. 

In the embodiments shown in FIGS. 4-6, the portable com 
puter reader utilizes a wireless connection to attach to the 
portable computer, such as an Ethernet or FireWire. The 
wireless connection may include modems and network cards. 
These devices may also allow the portable computer to inter 
act with other portable computers. The portable computer 
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reader is configured to send input to and output from the 
operating system in the portable computer. In addition to the 
aforementioned connection, the portable computer has means 
for interacting and communicating with the portable com 
puter reader. 
As shown in FIGS. 4-6, the reader may include a biometric 

scanner or reader. Such a scanner may include a pulse reader, 
fingerprint reader, retinal scanner, Voice recognition recorder, 
etc. The system may include biometric mice as an input, 
which include an integrated fingerprint reader either in the 
receiver or the mouse. Such biometric information, readers, 
storage means etc., are disclosed in Applicant's U.S. Pat. No. 
7,500,107, the contents of which are incorporated by refer 
ence herein. In addition, the portable computer may include 
security information in the software. The security informa 
tion allows only authorized users to access certain informa 
tion on the computer. Access information may include per 
Sonal identification numbers, security questions, passwords, 
etc. The portable computer may also contain stored or base 
line biometric information Such as height, weight, blood type, 
Voice and retinal patterns, fingerprints, pulse rate, etc. In 
addition, every portable computer may be tied to a biometric 
fingerprint Scanner, which identifies a given user as the owner 
of the portable computer. Thus, the fingerprint scan can iden 
tify whether the user is the licensee that purchased the por 
table computer. 
As shown in FIG. 8, the portable computer readers prefer 

ably have a main circuit board comprising, at least, a GPS 
chip, graphics processor, CPU, biometric chip, and an I/O 
chip. Internally, the housing of the portable computer reader 
may also include a heat sink/fan, video cards, PCI buses, etc. 
The housing may also include external bus controllers to 
connect to external peripherals, speakers, etc. In one embodi 
ment, the portable computer reader Supplies power and con 
nections to the portable computer and peripherals. However, 
in other embodiments, the portable computer reader does not 
supply power. Rather, the power is supplied by batteries or 
another power source, such as a Solar power cell, coupled to or 
provided within the portable computer. 
The portable computer reader may contain an AC or DC 

power source and a controller interfacing with the portable 
computer. Furthermore, location tracking may also be incor 
porated into the overall system where desired. For example, 
the reader may be equipped with required front end RF and 
conversion needed to Support a single chip receiver and a 
global positioning system (GPS) processor in the portable 
computer. An RF feed may be utilized when the device con 
tained on the card, Such as an onboard processor, cannot 
receive energy from an onboard antenna. In one embodiment, 
when connected to a playback/send unit, an electrical path is 
created that connects the antenna on the playback/send card 
reader unit to the single chip GPS solution. Power is then 
applied via the playback/send unit. Upon power-up and a time 
delay needed for the GPS signal to be processed, time and 
location information is available. This location and time 
information may also be used to time-stamp designated or all 
transactions in the digital identification card. Furthermore, 
the playback/send unit may also contain a biometric finger 
print reader that allows correlation from user to stored bio 
metric information on the card. Only a correct match will 
allow access to data on the computer. 

In one embodiment, the portable computer reader is not 
completely a shell without the portable computer but includes 
storage with software loaded thereon for “searching for a 
portable computer. Thus, after a device is inserted into the 
portable computer reader, the system will "search automati 
cally for a portable computer. Once the portable computer 
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reader finds the portable computer, it substantially, immedi 
ately runs the computer programs. In other words, the com 
puter does not need to bootup before it is operational. Rather, 
the portable computer is ready to work immediately, similar 
to a digital camera. As provided above, the portable computer 
readers are inert or a shell as a general computing device until 
the portable computer is connected thereto. The portable 
computer may be arranged in certain embodiments so that it 
does not function and is not activated apart from the portable 
computer reader because the portable computer has all of the 
components of a conventional computer, except possibly a 
display and an input source. Such as a keyboard/keypad, and 
may also include at least one connector to a direct power 
connection, and a communication bus. In these embodiments, 
the reader may comprise a CPU, a graphics processor and a 
GPS device, a Sound card, a heat sink, storage, circuit board, 
etc. 

In another embodiment, the portable computer is a card and 
the portable computer reader is a card reader, as set forth in 
Applicant's U.S. Pat. No. 7,472.275 (“the 275 patent”). The 
card may be of any desired size and thickness, which may also 
be attributed to desired capabilities and technologies used, 
Such as memory/storage requirements. As noted above, in 
certain embodiments, the card is preferably the size of a 
conventional credit card for easy transport. In addition, Stor 
age capabilities of the card can range according to the par 
ticular application for the portable computer. Current tech 
nologies would readily accommodate a gigabyte plus on the 
card and it is anticipated that a terabyte or more would also be 
capable of residing on the card. The card and reader may 
communicate using any of the means described above. Such 
as over a cellular network. For example, the card and/or 
reader may incorporate the requisite components necessary to 
communicate over a cellular network. Alternatively, the card 
and/or reader may be connected to a cell phone either via a 
hard-wire connection or a wireless connection. The cell 
phone with card may then be used for full general computing 
functions such as accessing the internet, e-mail, word pro 
cessing, etc. In this embodiment, the card and reader together 
comprise all of the elements of a fully functioning general 
purpose computer. In another embodiment, the card may be 
used in a card reader, which has a built-in camera. The reader, 
with the card, is able to access the internet to download music, 
movies, television shows, etc. The reader also may include a 
GPS system and biometric scanners or readers. Where the 
reader includes a biometric reader, it sends the biometric data 
to the portable computer for later processing and comparison. 
Preferably, the card has software that “times-out the down 
loaded programs and, therefore, makes them unusable after a 
certain period of time. For example, a user may be able to 
download a movie and then will have a certain period of time 
in which to view the movie. Once that time expires, or when 
the user has viewed the movie, it will automatically be deleted 
from the card, reader, or phone. In another embodiment, the 
user is able to download pre-paid calling minutes to the sys 
tem. Similarly, the system is capable of automatically delet 
ing any downloaded items if the user violates pre-set terms. 

In one embodiment, the computer and portable computer 
reader form a memory device, such as the identification card 
described in Applicant's U.S. Pat. No. 7,139,914 (“the 914 
patent”) and 275 patent, which are incorporated by reference 
herein, in their entireties. A separate reader, such as those 
described in the 914 patent and 275 patent, may be used to 
read the information on the identification card. For example, 
the portable computer may have electronic files that store 
personal and biometric information. The reader is configured 
to read the biometric information stored on the portable com 
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puter. The portable computer may also comprise a GPS sys 
tem or location system that may communicate by wireless 
means with a reader in the form of a scanner, when the card is 
brought into proximity with the scanner, as described in the 
914 patent and 275 patent. Information may also be trans 
ferred from the identification card (portable computer and the 
portable computer reader), as described in the 914 patent and 
275 patent. 
In another embodiment, once the portable computer is 

connected to the portable computer reader, the system 
becomes a personal digital Voice recorder for persons, includ 
ing but not limited to, medical patients and children. In this 
embodiment, the recorder stores real time Voice data, Such as 
non-volatile memory. Recording may start at any desired 
times, such as by a parent, utilizing the playback/send unit. 
The recorder may then be attached to a user, such as a child or 
patient, and all proximity Sound to the child or patient is 
recorded until either a low power condition or a memory full 
condition is reached. The memory may be scalable according 
to the amount of recording time and fidelity desired by the 
parent or authorized custodial person. 

In another embodiment, once the portable computer is 
connected to the portable computer reader, the system 
becomes an automatic Voice notebook, such as for healthcare 
professionals on rounds, as an example. Similar uses, such as 
by building inspectors, maintenance, or security and military 
personnel, as an example, are also anticipated. In this embodi 
ment, memory, such as non-removable, non-volatile memory, 
Such as flash memory, may be used to store encrypted digital 
data in the record unit. A small cell may be used in this unit to 
keep size and weight to a minimum. A real-time clock may be 
embedded in the record unit to be used for time-stamping the 
recorded Voice segments. The record unit may have a connec 
tor, such as along its bottom Surface, which interfaces with a 
separate playback unit, such as when the record unit is 
inserted into a recessed opening in its top surface. The play 
back unit may include conventional features, such as speaker, 
play button, volume control, and “forward/reverse' switch 
for navigating within the data. Both the record unit and the 
playback unit may further have identifying features. Such as 
matching bar codes on their housings, which can be used to 
identify the individual units in case of loss or to confirm 
identity. 

In another embodiment, the portable computer can operate 
as a backup system to a conventional computer. For example, 
the portable computer may be connected via a portable com 
puter reader or other wired or wireless connector, such as a 
USB or FireWire port, to the conventional computer, in order 
to upload data and other information stored on the conven 
tional computer. In addition, in other embodiments, the por 
table computer may operate as a primary computing system 
when connected to a portable computer reader, such as a shell 
comprising a monitor and keyboard. In still other embodi 
ments, the portable computer may be Switched as desired 
between operating as a backup system or as a primary com 
puting system, as described above. Further, in these and other 
embodiments, information stored on the portable computer 
may be downloaded onto another computing system where 
desired when connected to the portable computer, such as via 
the USB or FireWireport described above, or any other wired 
or wireless means. 

In the operation of one embodiment, a user connects a card 
reader/writer to his or her home or office computer. This is a 
fully functional computer as in known in the art. The user then 
inserts a “blank” or new portable computer (for example, 
Computer “A” “B,” or “C”) into the card reader/writer. 
Through application Software, the user then is prompted to 
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download virtually all information from the home or office 
computer onto the portable computer. This includes all pro 
grams, operating system, etc. The user is then prompted to 
provide identifying biometric information Such as a finger 
print or retinal scan. This “baseline information is stored in 
the portable computer's memory Such that only a user with a 
match of such information may interact with the portable 
computer. A user is then able to remove the portable computer 
and take it with him or her. The user then may connect the 
portable computer with the portable computer reader, which, 
as provided above, is a shell until the portable computer is 
connected. Once the portable computer is connected to the 
portable computer reader, the reader automatically searches 
for the computer. Once it finds the computer, the user must 
log-on by inputting biometric information. If the information 
matches, the user is able to interact with the portable com 
puter. Thus, the present invention allows a user to securely use 
his or her computer virtually anywhere. 
The present system provides many advantages. First, 

because the portable computer is capable of being operated 
on almost any portable computer reader, it allows a user to 
transport essentially an entire computer easily for use any 
where. For example, the portable computer may be the size of 
a credit card, so as to be easily carried in a user's pocket or 
wallet. And, as provided, the portable computer is capable of 
performing virtually any computing function once connected 
to the portable computer reader. Thus, various embodiments 
of the present invention is not dependent upon a chassis for 
computing functions such as data retrieval, operating soft 
ware application, software, and video interface. Rather, all of 
these functions and applications are contained on the portable 
computer. Examples of the present invention contains all of 
the storage, processing, video interface, and Software in the 
portable computer, which allows it to be used with any hous 
ing without concern for the version of operating software, 
application Software, or video setting. A user can easily carry 
the portable computer, place within or attach it to a portable 
computer reader, and then compute as is known in the art. 
This may include accessing the internet, e-mail, drafting and 
saving documents, sending and receiving all types of data, 
including pictures, video, and text, etc. For example, the 
portable computer reader may comprise the required Software 
and hardware for accessing the internet, such as modem and 
Internet Protocol (IP) address. In other embodiments, these 
devices may be provided on the portable computer. An advan 
tage of various embodiments is that many hardware and soft 
ware components that are required for conventional computer 
operation can be contained within the portable computer 
reader, which enables the portable computer to contain mini 
mal components, which benefits in that the portable computer 
can be Small in size, economical to produce, and durable. The 
portable computeracts as the brain and the portable computer 
reader operates as the body which will perform the functions. 
However, without the brain, the body will do nothing. When 
the user is finished computing, he or she simply removes the 
portable device and can take it with him or her. Because the 
portable computer reader is a shell, none of the user's infor 
mation is left behind. Thus, various embodiments of the 
present invention do not make any information, including 
sensitive information, available to Subsequent users of the 
shell computer. In addition, there is virtually no danger that 
the portable computer reader could be affected by a computer 
virus for this same reason, as there is no capability for the 
portable computer reader to retain any data from a previous 
person's use. As a result, the applications for the portable 
computer are almost limitless where security and privacy of 
content is a concern, and where there may be concern of 
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corruption by viruses or worms. For example, applications 
include, but are not limited to, hotels, internet cafés, or other 
public locations, such as libraries or universities, etc. Further, 
the various embodiments of the present invention provide the 
portability of a “Pocket PC with the advantages of a tradi 
tional computer. For example, the portable computer is easily 
transportable and the portable computer reader provides use 
of a full computer Such as a full-sized screen, larger keyboard, 
etc. that are not available with traditional Pocket PC-type 
computers. Finally, there is substantially no boot-up time 
with various embodiments of the present invention, due to the 
arrangement and/or nature of technology utilized. For 
instance, in certain embodiments, the portable computer may 
comprise one or more flash memory devices or flash drives. A 
flash drive is a storage device that uses flash memory rather 
than conventional spinning platters to store data. The flash 
drives tend to physically imitate conventional hard drives in 
performance. The motivation to call it a “drive” comes from 
the fact that it is serving the purpose of a part that has tradi 
tionally been mechanically driven. However, note that noth 
ing is being mechanically driven in a flash drive. Advantages 
ofusing flash memory or flash drives with the portable com 
puter is there is little delay time when starting up, in contrast 
to booting conventional computers, whose drivers take time 
to load and whose various hardware and Software compo 
nents are checked before being operable by a user. Also, flash 
memory is non-volatile, which means that it does not need 
power to maintain the information stored in the device, and as 
a result, the portable computer in many embodiments requires 
only low power for operation, which can be readily supplied 
by batteries or similar low power Sources, such as Solar cells. 
The flash memory can also be tailored to provide as much 
storage capacity as may be desired depending on the particu 
lar application. 

In addition, as various embodiments of the portable com 
puter can be comprised of minimal components, since the 
portable computer reader would take up the remainder of the 
components, such as the monitor and keyboard of a shell 
computer referenced above, the costs of the portable com 
puter would be greatly reduced over the costs of conventional 
computing systems. Moreover, use of cost-efficient technolo 
gies, such as flash memory, can further reduce the costs of the 
portable computer. As a result, the portable computer in cer 
tain embodiments may be viewed as a disposable device due 
to the cost efficiencies. Also, the small size would result in the 
device being more environmentally friendly even if dispos 
able as compared to conventional computers. In other 
embodiments, due to the cost efficiencies, businesses can 
utilize the portable computer as promotional items, which are 
provided to users at no cost, or provided to a user who may 
purchase a related product. Such as operating system soft 
ware, i.e. Windows, or for Subscribing to a designated service, 
Such as an internet service provider. In these embodiments, 
the portable computer reader, i.e. the monitor/keyboard or 
reader, can be supplied by the business for use with the 
portable computer or purchased by the user. In addition, in 
other examples, portable computers may be provided at no or 
minimal charge to students or employees, who would be able 
then to use the portable computer with portable computer 
readers located at designated areas provided by the school, 
university, business, or government, as examples. 
As noted above, two or more portable computers 10 may be 

connected together. This configuration of portable computers 
10, designed and configured as discussed above, allows for 
the creation of high density servers with low power usage and 
low cooling requirements. The high density servers using 
portable computers 10 as discussed herein are a significant 
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advancement over prior art servers, such as server 100 shown 
in FIG. 11, which have a number of drawbacks. For example, 
the server modules within the server racks of server 100 
demand significant cooling and power requirements. Tradi 
tional servers, such as server 100 of FIG. 11, typically reside 
in a climate controlled room and include multiple cooling 
systems to move air through the server rack 104 most often 
inputting air through the top and bottom of the server rack and 
out horizontally as shown in FIG. 11. Further, each server 
module 108 typically includes its own individual active cool 
ing mechanism 112, e.g., a fan, and generally also includes 
passive cooling too, e.g., a finned heat sink. Understandably, 
the floating-point operations per second (flops) for a given 
server volume (i.e., flops/cu ft) is inherently limited by the 
size of the server module, the power requirements of the 
server modules, and the cooling of the server modules achiev 
able. In essence, more powerful servers require more power 
and thus generate more heat, which necessitates more cool 
1ng. 

Turning now to FIGS. 12A-C, three different embodiments 
of high density servers (HDS) 200, i.e., HDS 200A-C, are 
shown. Each HDS 200A-C includes a server rack 204A-C, 
which may be an industry standard server rack or can be a 
server rack that is sized and configured to accept the compo 
nents of HDS 200 as set forth below. An industry standard 
server rack has a standard spacing of internal Support struc 
tures or coupling members. The standard spacing in an indus 
try standard server rack is referred to a standard rack unit or 
“U” An industry standard server rack has 42 U and has 
dimensions of 78.5 inchesx24.0 inchesx42 inches 

Server rack 204 includes a plurality of shelves 208 that may 
be slidably mounted within the server rack such that the 
shelves may be fully or partially withdrawn from the server 
rack. As discussed in more detail below with reference to 
FIGS. 13-16, each shelf 208 includes one or more drawers 
216 with one or more portable devices 220 (FIG. 14), which 
can be the same as, or similar to, portable computer 10, and 
may be coupled to each of the one or more drawers. 
HDS200A, as shown in FIG. 12A, includes one or more air 

flow channels 224 that pass other components stored within 
server rack 204. Such as a power module 228 and a connec 
tivity module 232. Air flow channels 224 act as conduits for 
ambient air to pass through and around shelves 208, and 
consequently around portable computers 220 positioned 
within the shelves. In an exemplary embodiment, HDS200A 
also includes a lower air distribution module 236A and an 
upper air distribution module 236B, which work in conjunc 
tion to move air vertically through server rack 204. Distribu 
tion modules 236 are typically fans that are designed to pull 
outside air into server 100 or remove air from server 100 as 
desired. In another exemplary embodiment, only one of air 
distribution modules 236 is included. 
HDS200B, as shown in FIG. 12B, arranges power module 

228 and connectivity module 232 in a stacked relationship 
adjacent to shelves 208. In this embodiment, use of air distri 
bution modules 236 may not be necessary, as ambient air may 
naturally travel through a lower portion 240 of HDS200B and 
exit through an upper portion 244 of the HDS. The natural air 
flow is induced by the heat generated by portable devices 220, 
but, and as described elsewhere herein, the design of the 
portable devices, drawers 216, shelves 208, and server rack 
204 is such that a naturally convective airflow can provide 
sufficient cooling. In an exemplary embodiment, HDS 200B 
does not include a bottom in lower portion 240 or a top in 
upper portion 244. In an alternative embodiment, the amount 
of air that flows through HDS 200B can be controlled by 
louvers (not shown) mounted in either lower portion 240, 
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upper portion 244, or both. In this embodiment, when the 
louvers are in a Substantially open position, air flow is Sub 
stantially unimpeded. In yet another alternative embodiment, 
HDS 200B may have a grate style bottom and/or top that 
allows air to pass through the HDS substantially unimpeded. 

FIG. 12C shows yet another embodiment of HDS 200, 
HDS 200C. In this embodiment, power module 228 and con 
nectivity module 232 reside in an opposing parallel relation 
ship on either side of shelves 208. As with HDS 200B, HDS 
200C may rely on natural airflow to cool portable devices 220 
disposed therein. Also, as with HDS 200B, HDS 200C may 
have a lower portion 240 and an upper portion 244 that are 
similar to those described above. 

In an exemplary embodiment, HDS 200 is enclosed on its 
four vertical sides so as to promote airflow entering from the 
bottom and exiting from the top of the HDS. Opposing par 
allel vertical sides, e.g., 242A-B, can include equally spaced 
Support or coupling mechanisms for receiving one or more 
shelves 208 as set forth in more detail below. 

Turning now to the internal structures of an exemplary 
HDS 200, with reference to FIGS. 13-14, FIG. 13 shows an 
exemplary embodiment of shelf 208. Shelf 208 has a gener 
ally rectangular Support structure 248 and includes a plurality 
of rails 252 extending away from a motherboard 256. Support 
structure 248 may slidably engage the sides of HDS200, such 
that the shelf 208 may be fully or partially removed from the 
HDS. Rails 252 effectively divide shelf208 into substantially 
parallel rectangular prisms that are sized and configured to 
accept a drawer 216 (FIG. 14) having one or more portable 
computers 220. As with shelf 208, each rail 252 may slidably 
receive a drawer 216 so that the drawer may be fully or 
partially removed from shelf 208 (best seen in FIG. 15). If 
installed in a traditional server rack, such as server rack 104, 
in an exemplary embodiment shelf 208 uses about two stan 
dard rack units or “U” within the server rack. 

Motherboard 256 (FIG. 13) carries power and connectivity 
(e.g., an Ethernet connection) to each drawer 216, which in 
turn uses a backplane 260 (FIG. 14) to carry power and 
connectivity to each individual portable device 220 (FIG. 14). 
In an exemplary embodiment, motherboard 256 includes a 
plurality of receiving ports 264 (four shown in FIG. 13 for 
ease of representation; more receiving ports may be 
included), that receive a corresponding electrical connection 
268 (FIG. 14) associated with backplane 260. Motherboard 
256 also includes one or more electrical connectors (not 
shown) to electrically couple to other motherboards associ 
ated with other shelves 208 installed within HDS 200. In an 
exemplary embodiment, motherboard 256 is a multilayered 
power and connectivity distribution module, similar to the 
multilayered motherboards described previously. In this 
embodiment, individual layers or threads within the mother 
board 256 replace the traditional power and network (e.g., 
Ethernet) port connections that would be used to connect 
server modules within industry standard server rack 104. 
As shown in FIG. 14, drawers 216 include a backplane 260 

to which a plurality of portable devices 220 may be coupled. 
Backplane 260 has, in one embodiment, a plurality of elon 
gated connection slots 272 that are orientated with their long 
dimension orthogonal to the longitudinal axis of the back 
plane. Each connection slot 272 is sized and configured to 
accept a corresponding connector 276 from a portable device 
220. While the number of connection slots 272 may vary 
depending on the needs of the user, in an exemplary embodi 
ment, backplane 260 includes about 50 connection slots. 

In use, and as shown in FIGS. 15 and 16, each drawer 216 
is slid into a shelf 208 along a plurality of rails 252 on the shelf 
being positioned to align the electrical connection 268 from 
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backplane 260 with a receiving port 264 in motherboard 256. 
Then shelf 208 is inserted into server rack 204. As shown, 
portable devices 220 are positioned in a substantially vertical 
position, meaning that the major plane of the portable device 
is substantially orthogonal with respect to the floor and the 
shortest side (i.e., the edge) is Substantially parallel to the 
floor. This orientation, when coupled with the open design of 
drawers 216 and shelves 208 allows for substantially unim 
peded airflow from the bottom of server rack 204, over and 
around all portable devices 220 in the server rack, and out the 
top of the server rack. 
HDS 200 has a computing density, i.e., flops/volume, that 

is substantially greater than a traditional server. HDS200 also 
uses less power per computing unit (e.g., flop) and creates less 
heat per computing unit than a traditional server. In an exem 
plary embodiment, HDS 200 uses less than 90% of the foot 
print of a traditional server of similar computing power. In 
another exemplary embodiment, HDS200 uses less than 50% 
of the footprint of a traditional server of similar computing 
power. In yet another exemplary embodiment, HDS200 uses 
less than 90% of the power of a state-of-the-art server with 
similar computing power. In a further exemplary embodi 
ment, HDS 200 uses less than 30% of the power of a state 
of-the art server with similar computing power. Given the 
lower power usage of HDS 200 when compared to a tradi 
tional server of similar computing power, the amount of heat 
generated will be significantly less, thereby facilitating the 
embodiments of HDS200 discussed above that use little or no 
active cooling mechanisms, such as fans. 

Consistent with the discussions of the portable computer 
10 above, each portable device 220 can include a processor or 
CPU and memory, a mass storage device such as a hard disk 
drive, and input/output ports. Thus, the computing capacity of 
HDS 200 may be easily expanded by coupling additional 
portable devices 220 into empty drawers 216. In an exem 
plary embodiment, portable device 220 includes, among 
other parts, a processor, such as, but not limited to, an Intel 
Atom Z550 or a X86, with Controller, DRAM, and SSD. 
Portable device 220 may be tailored to run Windows 7, a 
Linux-based operating system, or other operating systems as 
desired. 

Moreover, two or more HDS200 may be coupled together 
to form a larger system that can share an uplink, a load 
balancer, and/or a router to connect to a network, Such as the 
Internet. An expansion module (not shown) may be included 
with one or more drawers 216 or shelves 208. Expansion 
modules may include extra storage, another processor, or 
other hardware components that enhance the functionality of 
individual portable devices 220 and/or the HDS200 in which 
the portable devices are mounted. For example, expansion 
modules may include, without limitation, a GPS device, a 
graphics card, a Sound card, a network card, a heat sink, a 
memory, and a circuit board. Local and/or remote manage 
ment nodes or workstations may be provided to permit access 
to HDS 200. 

In an alternative embodiment, each portable device 220 can 
include a separate bus structure that is suitable for coupling 
multiple portable computers together with a connector, hous 
ing, or other Suitable apparatus, so as to enable communica 
tion between portable devices 220 and to facilitate the cre 
ation of a HDS 200. 

In a further exemplary aspect of the present disclosure, an 
expansible server rack comprises: parallel opposing sides, a 
rear panel, a top, and a bottom; a plurality of shelves each 
having a connector for electronically coupling to the rear 
panel and having a plurality of connecting slots, wherein each 
of the plurality of shelves is slidably engaged with the parallel 



US 9,141,139 B2 
21 

opposing sides so as to be removable from the expansible 
server rack; a plurality of drawers each having a backplane 
with a connecting portion for electronically coupling to a 
respective one of the plurality of connecting slots; a plurality 
of portable devices electronically coupled to the backplane, 
wherein each of the plurality of portable devices is disposed 
on a corresponding respective one of the plurality of drawers 
in parallel relation to the opposing sides so as to promote 
substantially unimpeded vertical airflow from the bottom to 
the top. Each of the plurality of portable devices can include: 
at least one printed circuit board containing at least one inte 
grated circuit for storing data; and a single coating Substan 
tially covering the at least one integrated circuit. The single 
coating can operate to: inhibit tampering, as attempts to 
improperly gain access to the stored data will damage the at 
least one integrated circuit, dissipate heat generated by the at 
least one integrated circuit; and waterproof the at least one 
integrated circuit. The single coating can be selected from the 
group consisting of silicone, epoxy, acrylic, urethane, and 
paraxylene. Each of the plurality of portable devices may also 
or alternatively include: at least one storage component; a 
printed circuit board comprising at least one integrated cir 
cuit; a coating covering the at least one integrated circuit. At 
least one of the plurality of portable devices may include an 
operating system. 

In another exemplary aspect, a high density server com 
prises: a server case having a rear panel, the server case 
including: a plurality of motherboards disposed on the rear 
panel; a plurality of drawers each having a backplane, plural 
ones of the plurality of drawers being removably coupled to a 
corresponding respective one of the plurality of mother 
boards; and a plurality of portable devices each having a 
communications port, wherein the backplane is a multilay 
ered data and power transmission device that provides for 
data transmission to and from individual ones of the plurality 
of the portable devices and to and from the motherboard. The 
portable device may include: at least one printed circuit board 
containing at least one integrated circuit for storing data; and 
a single coating Substantially covering the at least one inte 
grated circuit. The single coating may operate to: inhibit 
tampering, as attempts to improperly gain access to the stored 
data will damage the at least one integrated circuit; dissipate 
heat generated by the at least one integrated circuit; and 
waterproof the at least one integrated circuit. The single coat 
ing may be selected from the group consisting of silicone, 
epoxy, acrylic, urethane, and paraXylene. The portable device 
may also or alternatively include: at least one storage com 
ponent; a printed circuit board comprising at least one inte 
grated circuit; a coating covering the at least one integrated 
circuit; and at least one connector adapted to connect to the 
backplane. The portable device may also include an operating 
system. The expandable server may further include an expan 
sion module mounted to at least one of the plurality of draw 
ers, the expansion module furthering the capabilities of the 
portable device. The portable device may be about 4 mm in 
height, about 83 mm in length, and about 52 mm in width. 

In another alternative embodiment, multiple portable 
devices 220 may be coupled together to form a portable server 
for use in a moving vehicle. In this embodiment, portable 
devices 220 are coupled to a 12 volt power supply from the 
vehicle via a transformer or DC/DC converter, which reduces 
the 12 volt incoming power to the proper Voltage for the 
portable devices, e.g., 5 volts. Portable devices 220 may be 
coupled together using, for example, a backplane, Such as 
backplane 260, which may include an electric connector suit 
able for coupling to the automobile's power Supply. As men 
tioned above, backplane 260 can have any number of connec 
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tion slots 272 and need not have as many as shown in FIGS. 
13-16. In an exemplary embodiment, the mobile portable 
server described just above has a backplane 260 with two or 
more connection slots 272. In another exemplary embodi 
ment, the mobile portable server described just above has a 
backplane 260 with three connection slots 272. 

In another alternative embodiment, and as shown in FIGS. 
17 and 18, and with further reference to FIGS. 19 and 20, 
multiple portable computing devices 220 may be coupled 
together to form a portable and mobile deployable data center 
(DDC) 300. At a high level, DDC 300 includes a case 304, an 
interconnection mechanism 308, a plurality of readers 312 
(best seen in FIG. 19), a plurality of portable devices, such as 
portable devices 220, and a plurality of power supplies 316. 
Case 304 is typically configured to be a rugged enclosure 
capable of protecting the enclosed components from ele 
ments such as dust, shock, water, condensation, electromag 
netic interference, and ingression of other potentially harmful 
elements. Case 304 can resemble a suitcase and is preferably 
capable of being carried or moved easily by a person without 
the assistance of a vehicle. 

In an exemplary embodiment, case 304 includes a bottom 
portion 320 and a top portion 324. Bottom portion 320 is 
generally sized and configured to securely hold the internal 
computing components of the DDC 300, such as, but not 
limited to, readers 312. Bottom portion 320 also includes a 
plurality of connectors for interfacing with the internal com 
ponents of the DDC 300. For example, and as shown in FIG. 
18, a rear face 328 of bottom portion 320 can include several 
interfaces 330, such as, but not limited to, a DC power supply 
connector 332, an AC power supply connector 336, an HDMI 
connector 340, a USB connector 344, and an Ethernet con 
nector 348. In a preferred embodiment, ingression protection 
from water, dust and other contaminants is provided through 
the use of connector covers 352. 

Case 304 can also include latches 356 for securing the top 
portion 324 to the bottom portion320, and can further include 
locks (not shown) on the latches to secure the contents of the 
case, gaskets (not shown) to prevent ingress between top and 
bottom portions, wheels (not shown) on the case to allow easy 
transportation of the case, and handle(s)360 to carry the case. 
In an exemplary embodiment, case 304 also includes an air 
valve 364 that extends from the inside of the case to the 
outside and allows for the equalization of atmospheric air 
pressure inside the case. Case 304 may be constructed of any 
rugged material Such as molded ABS plastic. 
As discussed above, DCC 300 can include an interconnec 

tion mechanism 308. In general, interconnection mechanism 
308 connects the components residing in and integrated with 
case 304, such as, for example, power supplies 316, readers 
312, portable devices 220, and interfaces 330. Interconnec 
tion mechanism 308 can connect the components with case 
304 through, for example, a discrete wiring method, a pre 
fabricated wiring harness, or a distributed backplane (which 
may be similar to backplane 260). In an exemplary embodi 
ment, interconnection mechanism 308 is attached to a bottom 
portion of case 304 and has a plurality of connectors (not 
shown) extending Substantially perpendicular therefrom for 
attachment to one or more of readers 312 and/or power Sup 
plies 316. To improve the density/capacity of DCC 300, the 
connections disposed on interconnection mechanism 308 are 
disposed in a row/column arrangement (see e.g., FIG. 17) 
thus allowing for juxtaposition of one component (e.g., reader 
312) next to another of said components (e.g., another 
reader). 
As noted above interconnection mechanism 308 provides 

connections for various components of DCC 300, which 
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includes readers 312. An exemplary embodiment of a reader 
312, reader 400, is shown in FIG. 18. At a high level, reader 
400 can be configured as described above and serves to couple 
a portable device 220 or a power supply 316 to interconnec 
tion mechanism 308. In this embodiment, reader 400 
includes, but is not limited to, a reader connector 404, reader 
status indicators 408, I/O ports 412, a fan 416, and a slot 420 
with a slot connector 424. 

Reader 400 couples to interconnection mechanism 308 via 
a reader connector 404, which can be an edge type connector 
that preferably allows for each reader to be easily removed 
from DDC 300 for servicing, replacement, or exchange with 
another type of reader. In an exemplary embodiment, reader 
400 is configured to be hot swappable, thus capable of being 
removed for servicing or replacement without the need to turn 
off power to the remaining readers installed within DDC 300. 
Once connected to interconnection mechanism 308, reader 
400 allows the portable devices 220 coupled to it to interface 
to other devices by providing standard interface connector 
sockets for the various interfaces. Reader 400 can also convert 
a PCIe signal interface into a Ethernet interface using a con 
verter chip such as those available from Intel or other manu 
facturers. Reader 400 can also include an RJ45 style connec 
tor and can be connected to the RJ45 style connectors using 
high speed Ethernet cabling Such as category 6 cable or 
through the use of a PC board style backplane. 
DDC 300 typically includes a plurality of portable com 

puting devices, such as portable device 220, as described 
above. As discussed in more detail below, DCC 300 can 
include the hardware and software components required to 
configure one or more of portable devices 220 to act as a 
computing client, data server, a communications router, or a 
combination thereof. DCC 300 may be configured such that 
the portable computing devices are arranged within the 
deployable data center in rows and columns (seen in FIGS. 17 
and 20), which can be laid out via a panel or cover 376 that 
includes channels 380 for inserting portable devices 220, 
readers 316/400, or combinations of the two. 
As best seen in FIGS. 17 and 20, portable device 220 

couples to reader 400 in slot 420. As shown in FIG. 19. 
proximate the bottom of slot 420 is a slot connector 424 that 
mates with a similar connector on portable device 220. 
Although slot connector 424 is shown as a multi-pin connec 
tor in FIG. 19, reader 400 and portable device 220 can connect 
together via a wireless interface, a backplane style connec 
tion, or via other methodologies known in the art. In the 
embodiment shown in FIG. 19, reader 400 connects to por 
table computer 220 using a multi-pin connector that allows 
the portable computer and the reader to remain in the same 
geometric plane, in other words, the portable computer and 
the reader are adjacent to each other and have their respective 
major planes parallel to one another. In this parallel configu 
ration, the reader may also pass through or lie adjacent to a 
slot in panel 376. Additionally, when oriented in a substan 
tially parallel configuration, reader status indicators 408 and 
I/O ports 412 may be visible to the user and provide status 
information regarding the state of portable device 220 in slot 
420 Such as power status, computing status, interface status 
and other conditions. 

I/O ports 412 can be, but are not limited to, a Universal 
Serial Bus (USB), a PC display port, and an HDMI port. Each 
I/O port 412 couples from reader 400 to interconnection 
mechanism 308, which can then be coupled to similar inter 
faces 330 (FIG. 17) on case 304. In another embodiment, I/O 
ports 412 can connected to a panel through cabling or a PC 
board backplane appropriate for carrying those signals to 
similar interfaces 330. In an exemplary embodiment, reader 
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400 includes a fan 416 that is disposed adjacent to portable 
computer 220 to assist in heat dissipation from the portable 
computer. Fans 416 provide airflow to cool portable device 
220 and may have adjustable speeds as a function of the 
amount of airflow required to cool the portable device. So as 
to adjust the speed of fan 416, reader 400 and/or portable 
device 220 can include a temperature sensor (not shown), 
which provides a signal indicative of the temperature being 
measured and this can be used by the reader orportable device 
to adjust the fan speed and air flow. DDC 300 can also sense 
when portable device 220 is installed and activate its corre 
sponding cooling fan 384 (FIG. 17). Portable device 220, as 
described above, can have a coating that assist in the dissipa 
tion of heat from the heat generating components through 
both conduction and convection methods. In an exemplary 
embodiment, air flow through case 304 enters through fans 
384 and passes underneath each reader 400 and accelerates 
past each portable device 220 through each slot 420 with the 
assistance of fan 416 and then out to the exterior of the case 
via one ore more exit fans or louvers (not shown). 

In use, portable devices 220 can be individually inserted 
and removed in order to increase computing capacity or to 
reduce power consumption. As shown in FIG. 20, there are 
twenty-two slots 420 in this embodiment, with each slot 
configured to accept portable devices 220, although more or 
fewer slots and portable devices can be configured depending 
on the implementation. In an exemplary embodiment, each 
portable device 220 is secured a respective slots 420 through 
the use of a securing bar 392. Securing bar 392 is fastened to 
case 300 using multiple fasteners, such as thumbscrews, 
which allow easy removal of the securing bar by the user 
without the use of tools. 

Power supplies 316 are sized and configured to be arranged 
perpendicular to interconnection mechanism 308 (when 
implemented as a backplane) or the bottom of case 304. Each 
power supply 316 may be hot swappable to allow for replace 
ment of the power Supply without requiring the power to be 
turned off to any of the components within case 304, e.g., 
portable devices 220, or other peripheral devices requiring 
power. 
Power for the portable computing devices may come from 

one or more power Supplies 316, an external power source 
(not shown), or a combination thereof. External sources of 
power may include, but is not limited to, an external DC 
source, such as 12 VDC power that comes from a vehicle or 
external battery, or an external AC source such as 110VAC or 
220VAC. In the appropriate circumstances, a power conver 
sion unit (not shown) can be included so as to convert the 
external or internal power Source into the appropriate power 
supply inputs (e.g. 5 VDC or 3.3 VDC) for powering portable 
devices 220 and other peripheral components such as, but not 
limited to, an LCD screen/interface 372 or keyboard 376 
within case 304 or connected to the case via a cable or wire 
less communication. 

In order to conserve the use of power provided by power 
supplies 316 (when implemented as batteries) and extend the 
operating time of DDC 300 while operating under this type of 
power, portable devices 220 are configured to vary the voltage 
needs and clock frequencies to the CPU units and Supporting 
computing/memory devices within the portable device as a 
function of the instantaneous demands for computing MIPS, 
memory access speeds, and interfacing communication 
speeds. For example, as the computation, memory access and 
interface requirements demand of DCC 300 increases, por 
table devices 220 contained therein will increase the power 
Supply Voltage and/or the clock speed independently in order 
to meet the demands. Concomitantly, as the computation, 



US 9,141,139 B2 
25 

memory access and interface requirements decrease, the 
power Supply Voltage and/or the clock speed independently 
decrease while using the optimal amount of power (from 
power supplies 316 or external power supplies (when used/ 
available)) required to meet those demands. One of the ben 
efits of this approach is that it not only conserves power 
supply 316 power but also reduces the total heat dissipation of 
DDC 3OO. 
A DDC, such as DDC 300, according to the present dis 

closure has multiple functions including computing, data 
storage and retrieval, communications and routing. The DDC 
may be deployed as a local cloud storage, serving and com 
puting device which may operate with or without internet 
access. The functions available in the DDC include the ability 
to act as a computer cluster. Multiple CPU cores on each 
portable device 220 and multiple computing devices can be 
used in conjunction to solve complex computing tasks. Single 
complex tasks may be assigned multiple computing resources 
in parallel and managed by middleware. High fault tolerance 
is also achieved in the cluster computing mode. For example, 
if any one of the CPUs, portable devices 220 or readers 312 
fail, the task can be performed by another module (i.e., reader, 
portable device, CPU combination) in the DDC. While each 
portable device 220 can include volatile and non-volatile 
mass storage, to increase the storage and retrieval capabilities 
the DDC may also have data memory storage drives (not 
shown) such as hard disk drives or flash memory physically 
separate from the portable devices. The size of the storage 
drives is expandable and configurable by the user. The storage 
devices may be located and mounted on interconnecting 
mechanism 308, a separate backplane, or in a bay accessed for 
the outside of case 304 through an access slot (not shown). 
The access slot may have a door which can be locked to 
physically secure the drives. Portable devices 220 can have 
secure access to the memory storage drives through interfaces 
including PCIe and DDR. The data on any of the storage 
drives may be accessed by any of portable devices 220 within 
the DDC. Each portable device 220 can also be configured 
Such that the devices operate separate and independent of one 
another. This feature allows physical security and isolation 
between portable devices 220. 
A user of a DDC, such as DDC 300, may interface with it 

through multiple inputs methods, such as, but not limited to a 
keyboard, a touchscreen, a mouse, a speech recognition 
device, and a gesture control device. Output devices Suitable 
for use with DCC 300 include a display screen, a haptics 
device, and an audio device. A user interfacing with DDC 300 
may require secure authentication and authorization. Authen 
tication methods for DDC 300 can include password, fob 
token entry, and single or multimodal biometric authentica 
tion including fingerprint matching, face recognition, Voice 
or iris Scanning and matching. 

Portable devices 220, readers 316, or other components 
within DDC 300 can include computer executable code 
capable of providing routing functions for data packets. The 
routing function within DDC 300 may enable interconnected 
networks to exchange information about destination address 
using a routing protocol. The routing function can be enabled 
for multiple types of physical networks including Ethernet 
and wireless networks. The routing function may also support 
multiple types of networking communications protocol stan 
dards including TCP, IPv4, IPv6. 

Exemplary embodiments have been disclosed above and 
illustrated in the accompanying drawings. It will be under 
stood by those skilled in the art that various changes, omis 
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26 
sions, and additions may be made to that which is specifically 
disclosed herein without departing from the spirit and scope 
of the present invention. 

What is claimed is: 
1. A readily mobile deployable data center (DDC) capable 

of being transported by hand, the mobile DDC comprising: 
a secure carrying case including a top portion and a bottom 

portion; 
at least one reader removably disposed within said bottom 

portion, wherein said at least one reader, when disposed 
in said bottom portion, provides a slot having at least one 
connector disposed therein; 

a portable computing device having a processor and 
removably coupled to said at least one connector, said 
portable computing device being disposed, when 
coupled to said at least one connecter, within said slot So 
as to have the major plane of said portable computing 
device parallel to the major plane of said at least one 
reader, and 

at least one power Supply removably disposed in said bot 
tom portion and electronically coupled to said at least 
one reader and said portable computing device, and 

wherein said bottom portion includes a plurality of side 
walls and wherein a plurality of interfaces are disposed 
in at least one of said plurality of sidewalls. 

2. A readily mobile DDC according to claim 1, wherein an 
air valve is disposed in another of said plurality of sidewalls. 

3. A readily mobile DDC according to claim 1, further 
including an interconnection mechanism disposed in said 
bottom portion and electronically coupled to said at least one 
reader and said at least one power supply. 

4. A readily mobile DDC according to claim 1, wherein 
when said top portion and said bottom portion are coupled 
together Such that said secure carrying case is impregnable by 
liquids and dust. 

5. A readily mobile DDC according to claim 1, wherein 
said securing carrying case protects said at least one reader 
and said portable computing device from dust, shock, water, 
condensation, and electromagnetic interference. 

6. A readily mobile DDC according to claim 1, wherein the 
readily mobile DDC is capable of functioning as one or more 
of a computer cluster, a data storage and retrieval system, a 
communications router, and a resource server. 

7. A readily mobile DDC according to claim 1, wherein 
access to the readily mobile DDC is securely controlled by 
authentication methods including at least one of a password, 
a fob token entry, a SIM Card, a SIPRNet token, a CAC card, 
or a biometric. 

8. A readily mobile DDC according to claim 2, wherein 
said bottom portion includes a case fan in at least one of said 
plurality of sidewalls. 

9. A readily mobile DDC according to claim 8, wherein 
said secure carrying case includes an airflow path and an exit 
fan disposed in an opposite sidewall from said case fan, said 
airflow path including: 

directing air into said secure carrying case through said 
case fan; 

propelling the entering air along a bottom Surface of said 
bottom portion; 

directing the air past said at least one readers, through said 
slot, and past said portable computing device; and 

driving the air out of said secure carrying case through said 
exit fan. 

10. A readily mobile DDC according to claim 8, wherein 
said portable computing device is fully protected by a coating 
applied to the Surface of said portable computing device and 
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wherein said securing carrying case includes no additional 
fan or air movement device except said case fan. 

11. A readily mobile DDC according to claim 9, wherein 
said at least one reader includes a device fan, said device fan 
disposed proximate said slot. 

12. A readily mobile deployable data center (DDC) capable 
of being transported by hand, the mobile DDC comprising: 

a secure carrying case including a top portion and a bottom 
portion; 

at least one reader removably disposed within said bottom 
portion, wherein said at least one reader, when disposed 
in said bottom portion, provides a slot having at least one 
connector disposed therein; 

a portable computing device having a processor and 
removably coupled to said at least one connector, said 
portable computing device being disposed, when couple 
to said at least one connector, within said slot so as to 
have the major plane of said portable computing device 
parallel to the major plane of said at least one reader; 

at least one power supply removably disposed in said bot 
tom portion and electronically coupled to said at least 
one reader and said portable computing device; and 

a mass storage device, wherein said mass storage device is 
removably coupled to said at least one reader via said 
slot and is accessible by said portable computing device. 

13. A readily mobile deployable data center (DDC) capable 
of being transported by hand, the mobile DDC comprising: 

a secure carrying case including a top portion and a bottom 
portion; 

at least one reader removably disposed within said bottom 
portion, wherein said at least one reader, when disposed 
in said bottom portion, provides a slot having at least one 
connector disposed therein; 

a portable computing device having a processor and 
removably coupled to said at least one connector, said 
portable computing device being disposed, when couple 
to said at least one connector, within said slot so as to 
have the major plane of said portable computing device 
parallel to the major plane of said at least one reader; 

at least one power supply removably disposed in said bot 
tom portion and electronically coupled to said at least 
one reader and said portable computing device; and 

a display device, wherein said display device is disposed on 
said top portion within said secure carrying case and 
electronically coupled to said portable computing 
device. 

14. A readily mobile DDC comprising: 
a handheld carrying case having a top portion and a bottom 

portion, wherein said bottom portion includes a plurality 
of interfaces extending through a sidewall of said bottom 
portion, and wherein when said top portion and said 
bottom portion are coupled together said hand held car 
rying case is impregnable by liquids and dust; 

a plurality of readers removably disposed within said bot 
tom portion, wherein each of said plurality of readers are 
disposed with said bottom portion such that a slot is 
formed between adjacent ones of said plurality of read 
ers; and 

a plurality of portable computing devices sized and con 
figured to be removably coupled with a corresponding 
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respective one of said plurality of readers within said slot 
formed between adjacent ones of said plurality of read 
CS. 

15. A readily mobile DDC according to claim 14, further 
including at least one power supply removably disposed 
within said bottom portion and electronically coupled to at 
least one of said plurality of interfaces. 

16. A readily mobile DDC according to claim 14, further 
including an interconnection mechanism disposed in said 
bottom portion and electronically coupled to each of said 
plurality of interfaces, and wherein each of said plurality of 
readers is electronically coupled to said interconnection 
mechanism. 

17. A readily mobile DDC according to claim 14, further 
including an external power source, said external power 
Source providing power to said plurality of portable comput 
ing devices. 

18. A readily mobile DDC according to claim 14, wherein 
a display device is disposed on said top portion within said 
hand held carrying case and electronically coupled to at least 
one of said plurality of portable computing devices. 

19. A readily mobile DDC according to claim 14, where 
each of said plurality of portable computing devices is fully 
protected by a coating applied to the surface of each respec 
tive one of said plurality of portable computing devices. 

20. A readily mobile DDC according to claim 14, further 
including a mass storage device, wherein said mass storage 
device is removably coupled to one of said plurality of readers 
via said slot and is accessible by one or more of said plurality 
of portable computing devices. 

21. A readily mobile DDC according to claim 14, wherein 
each of said plurality of readers are a shell and are inoperable 
for performing computing functions without at least one of 
said plurality of portable computing devices coupled thereto. 

22. A readily mobile DDC according to claim 14, wherein 
one or more of said plurality of portable computing devices is 
coupled to a corresponding respective one said plurality of 
readers to form a unitary board prior to being disposed within 
said bottom portion. 

23. A readily mobile DDC according to claim 16, further 
including at least one power supply removably coupled to 
said interconnection mechanism, said at least one power sup 
ply being rechargeable through one of said interfaces by an 
external power source. 

24. A readily mobile DDC according to claim 16, further 
including a cover plate sized and configured to be disposed 
between said top portion and said bottom portion, and 
wherein said plurality of readers, said plurality of portable 
computers, and said at least one power supply are secured 
within said hand-held carrying case via said cover plate. 

25. A readily mobile DDC according to claim 17, further 
including a power converter, said power converter condition 
ing the power provided by said external power source for use 
with said plurality of portable computing devices. 

26. A readily mobile DDC according to claim 23, wherein 
said hand held carrying case protects said plurality of readers, 
said plurality of portable computers, and said at least one 
power supply from at least two of dust, shock, water, conden 
sation and electromagnetic interference. 


